Introduction
The shape of the human body constantly changes throughout life. The changes that occur are reflected in the values of individual body measurements, changing the values of the main girths (chest, waist and hips). If the knowledge thereof is applied to making clothes in the field of design and modeling, this will result in raising the quality of end products. One of the most important factors that should be satisfied when designing garments is garment fit or adaptation to body shape of as many consumers as possible. Good fit of manufactured clothing ensures successful market placement, and consideration of the issue of clothing compliance takes into account research based on anthropometric findings. So, the results of anthropometric measurements of the human body, conducted on a representative sample form the basis for determining garment sizes of a certain population [1, 2] . Furthermore, the European clothes' size labelling standards belong to series EN 13402 (13402-1, 13402-2 and 13402-3) and are binding for all the EU countries as well as those that export their products to the European market. However, when creating a system of clothing sizes, EN 13402 may be augmented with the data of actual deviations of body proportions of a substantial part of the population, individual region or country, for which they are designed, from the values regulated by the standard [3, 4] . If differences in body proportions are found to exist, a national standard of clothing sizes fully adapted to the measured population is established [5] . The Republic of Croatia solved its own problems associated with inadequate clothing sizes in this way. Specifically, the former standard JUS (Yugoslav Standard) was in use, and after the creation of the Croatian state, JUS was renamed to HRN (Croatian Standards) and continued to be used in the original form [1] . However, HRN soon became unacceptable because of the increasing deviation of prescribed physical measurements from the actual ones, and it became necessary to take new anthropometric population measurements. In 2004, the compound technological project "Croatian Anthropometric System" (STIRP HAS) was started within which 30,866 test subjects of all ages were measured in the Republic of Croatia. Numerous data collected as part of STIRP HAS created a database to determine clothing sizes, which was published in the Croatian Technical Report (HRI) in 2012. This report prescribes clothing sizes in a way that is specified by a letter and a numeric mark, where the letter designation determines the body type [1, 6] .
The study will investigate:
1. The mean values of anthropometric measures (chest girths and waist girths) of the male population.
2. Regional and age differences of the established values of chest and waist girths of the male population.
• To facilitate the technical cooperation between manufacturers, sellers and customers as end consumers [1, 9] .
Determining the appropriate clothing sizes meets the requirements of garment fit for a large number of customers, resulting in the introduction of a system of clothing sizes and higher garment production rates.
Proposal of the Croatian garment system for men's clothing
Chest girth provides a basis for the designation of men's clothing sizes. Anthropometric measurements within STIRP HAS showed that a statistically significant part of the male population has a chest girth ranging from 84 to 132 cm. The range among clothing sizes amounts to 4 cm for chest girth from 84 cm to 120 cm and 6 cm for chest girth from 120 cm to 132 cm. The above data reveals that the size system for men's clothing foresees 12 different chest girths [9] . By measuring, it was found that a statistically significant part of the Croatian male population has a body height from 160 cm to 192 cm. Since the standard prescribes a certain height range among individual statures of 8 cm for general use (an increment of 4 cm for trousers), five different statures were determined. European Standard (EN) specifies 8 types of male body based on the difference between chest and waist girth. The above mentioned anthropometric measurements confirm that part of the Croatian male population has waist girth in comparison to chest girth larger than the largest defined in EN 14302-3. This is the reason why a 9 th type (type I) of male body has been proposed while developing the Croatian system of clothing sizes [5, 9] . The mean value of the chest girth was 104 cm, the waist girth was 96 cm, and the body height was 172 cm.
HRI 1148: 2012 (Men's clothing systems) establishes five groups of body height and nine types of body ( Figure 2 ). The mean value of the chest girth is 102 cm, the waist girth is 95 cm, and the body height is 176 cm.
classification of data of body measurements results in their grouping in garment sizes of the population. On the basis of this information, garment size tables with information on the differences in body shape and proportions create a clothing size system [6, 7] . When creating a clothing size system, it is necessary to find out how clothing sizes are labeled, which is also regulated in the standard. According to HRN (Croatian Standards), the size designation of men's outerwear comprises labels that show figure development, measurements of chest girth and stature. According to ISO 3635, there are four basic starting points: 1. Use of body measurements, 2. Use of metric system, 3. Use of one to three characteristic measurements and 4. Introduction of pictograms.
Complete anthropometric surveys of measurements and how they are taken are provided in ISO 8559 which prescribes taking 26 horizontal and 27 vertical measurements and two additional measurements [6] . Size designation of clothes according to EN 13402 (13402-1, 13402-2, 13402-3 and 13402-4) is completely based on ISO standards, Figure 1 [5, 8, 9] . A clothing size system is a basic starting point in industrial garment manufacture, since it provides some insight into real needs of consumers. Therefore, manufacturers who sell products in a specific country should have access to data describing body sizes and shapes of the target population [7, 9] .
Croatian Technical Report -National Addendum of the Republic of Croatia to European Standards (EN)
The data on actual body dimensions of the Croatian population collected with anthropometric measurements showed certain discrepancies with the general EN. For this reason, a national supplement -Croatian Technical Report -was created [9] .
The goal of the report was:
• To provide a thorough understanding of the classification of clothing according to size in order to improve the suitability and fit for the population of Croatia, • To optimize the number of garment sizes especially designed for the Croatian population, quantity of the measured population within each region and Croatia as a whole confirms the significance of the results. The measurements required for this study were carried out within the framework of the compound technological project "Croatian Anthropometric System" (STIRP CAS) whereby the standardized method was used [10, 11] . The measurement process was carried out using a measuring tape, which is also part of the set of anthropometric instruments, in accordance with ISO 3635, ISO 8559 and EN 13402. After completion, the measurement data was recorded in pre-prepared tables [12, 13] . On a sample of test subjects, two body dimensions (chest girth and waist girth) were measured.
Descriptive statistics were used to study the complex system of body measurements on the specified sample of Croatian men [14, 15] . Descriptive statistics involve estimating the parameters of central tendency (mean and median) and dispersion (standard deviation, coefficient of variation and range of data). The distribution of body measurements included in this study were tested for normality with the Kolmogorov-Smirnov test, and they were verified with corresponding graphical representations (histograms) [15, 16] .
The aforementioned methods used for descriptive grouping are univariate data analysis methods by which body measurements are analyzed one by one or at the most pair by pair. Body measurements, however, constitute a unique and interconnected system to describe the structure (morphology) of the body so that univariate methods generate more or less dependent partial relationships. The description and data processing was performed using software packages Statistica and SPSS and using technical literature [14, 16] .
Results
Since the types of male bodies are specified with the waist-tochest ratio, the aim of this study is to establish their regional presence; for this reason, it is necessary to determine the average value of the specified dimensions ( Figure 4 ). The distributions of chest girths of men by age groups (tested with the Kolmogorov-Smirnov test) are shown in Figure 5 , and Table  4 gives the basic parameters of the distributions of chest girths for men according to the Croatian regions and age groups 2. Experimental
Material and Methods
This study covers a sample of 4090 men, residents of Croatia, aged 20−85 years. Depending on the age, the test subjects were divided into ten-year age groups (except for the last group) and in total there were seven. Moreover, along with the age division, there is also a regional division since Croatia, for the purposes of this study, was divided into five sections (regions). The regions are: Primorje-Gorski Kotar (Croatian Littoral and Gorski Kotar), Slavonia, Central Croatia, Dalmatia and the City of Zagreb (Figure 3 ). Figure 6 shows the distributions of waist girth of men by age group (tested with the Kolmogorov-Smirnov test), and Table 5 gives the basic parameters of the distribution of waist girth of men according to regions of Croatia and age groups within the regions.
Discussion
The mean values of chest girths of men changed significantly depending on age in all Croatian regions. Figure 6 shows the shift of chest girth to higher values from the youngest age group aged 20 to 29 years to the group aged 50 to 59 years. Furthermore, there is an equal and notable stagnation and decline of observed values in test subjects in all the regions of Croatia aged from 60−69 years all the way to the oldest age group. The greatest difference in the observed girth occurred in the oldest age group within two regions (Central Croatia and the City of Zagreb). In fact, in the oldest age group of subjects in Central Croatia chest girth reduced compared to the previous year, while in Zagreb it increased, and the difference between the observed values of the two regions is 4 cm. Data analysis oldest age group). The differences in waist girth in the youngest men and in men older than 80 years reach almost 20 cm, and the lack of interaction can be seen in less entanglement of the regions, unlike, for example in chest girths (Figure 8 ).
The study investigated the mean values of anthropometric measures (chest girths and waist girths) and regional and age differences of the established values of chest and waist girths of the male population.
By applying the results of mean values of the chest and waist girth, and based on the data laid down in the Croatian technical report, the most common body types within all five regions shows differences in the chest girth of the youngest and oldest age groups from 10 to 15 cm.
The results of analysis of age groups and waist girth in men according to the regions of Croatia largely coincide with those of the chest girth. were established according to the age groups, Table 6 [9].
Body types are graphically shown in Figure 9 .
The most common body types within all five regions are types D and E. The presence of types C and F has also been established. Type C is present within three regions, in the youngest age group, and type F is present within two regions in the group aged 70−79 years.
CONCLUSION
The average values of the observed body measurements of test subjects of the Republic of Croatia indicate changes determined with increasing age. The results of anthropometric measurements indicate an increase in the chest girth of test subjects of the Primorje-Gorski Kotar Region, the City of Zagreb and Central Croatia aged 20−59 years and the equalization with values of the other regions within the last two age groups. Furthermore, the analysis of the results of waist girth shows an increase in the average values of test subjects aged 20−59 years across all five regions of Croatia. Both girths increase with age, except in the last two groups. The difference between the minimum and maximum average values of the chest girths of the test subjects amounts to 10 cm, and it is slightly higher in waist girth, amounting to 20 cm. The above results provide a detailed insight into the changes in body dimensions dependent on age, and a database for further research of body types has been created. Based on the test subjects, present body types are C, D, E and F, while the most common were D and E. About to age groups, the most common type among younger test subjects is type D, while for older test subjects it is type E. The presence of types C and F is significantly lower, and the results show the prevalence of type C in the youngest age group in the three regions (Central Croatia, Dalmatia and Zagreb), while body type F covers the age group 70−79 years in Central Croatia and Slavonia. The most similar regions as regards body type, seen in all age groups, are Primorje-Gorski Kotar Region and Slavonia, then Central Croatia and Dalmatia. In the City of Zagreb, body types mostly differ with respect to age of the test subjects.
The information provided gives clothing manufacturers some of the most important information required to complement clothing sizes and the aim of the study is fulfilled.
Furthermore, by choosing appropriate clothing sizes at the regional level, garment manufacturers would be able to launch their products more efficiently. Problems related to non-fitting clothing for customers could be significantly reduced by affecting the variations of body dimensions of inhabitants in a region within a larger unity (Republic of Croatia).
